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Important Safety Information

This chapter contains important safety information that must be read and understood by any
user or organization before using the device for the first time. If there are any questions
regarding the usage, please contact us at support@agilex.ai. It is essential to follow and
implement all assembly instructions and guidelines in other chapters of this manual. Special

attention should be paid to the text associated with warning signs.

Waming icon: A\ This refers to situations that may cause danger and, if not avoided, could

result in personal injury or serious equipment damage.

Waming A\ : AgileX assumes no responsibility if the robotic arm is damaged, altered, or
modified in any way. AgileX is not liable for any damages to the robotic arm or any other

equipment caused by program errors or robotic arm malfunctions.

Limitation of Liability: Any safety information contained in this manual shall not be
considered as a warranty of the AgileX robotic arm. Even if the robot arm complies with all

safety instructions, it may still cause injury or damage.

The information in this manual does not include the design, installation and operation of a
complete robotic arm application, nor does it include all peripheral equipment that may
affect the safety of this complete system. The design and use of the complete system must
comply with the safety requirements established in the standards and regulations of the

country where the robot arm is installed.

It is the responsibility of the integrator and end customer of the robotic arm to ensure that
relevant regulations and applicable laws and regulations are followed to ensure that there are

no major hazards in the complete robotic arm application example.
This includes but is not limited to the following:

Effectiveness and Responsibility [
Conduct a risk assessment for the complete robotic arm system.

@® Connect additional safety devices for other machinery as defined in the risk assessment.
@® Ensure the accurate design and installation of the entire robotic arm system, including
both software and hardware.

@® The integrator and end customer must follow relevant regulations and applicable legal
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requirements for safety assessment to ensure that the developed robotic arm has no major
hazards or safety risks in actual applications.

@ Be aware of any potential safety risks before operating and using the equipment.

@® Ensure that users do not modify any safety measures.

@ Collect all documents in the technical files, including the risk assessment and this manual.
Environment

@ Before first use, carefully read this manual to understand basic operations and usage

guidelines.

@® Choose a relatively open area for use, as the robotic arm does not come with any

automatic obstacle—avoidance sensors.
@ Use the robotic arm in an environment with a temperature between —20°C and 50°C.

@ If the robotic arm is not custom-made with a specific IP protection rating, its water and

dust resistance is rated at IP22.
Check

@® Ensure the robotic arm has no visible abnormalities.

@® Ensure proper connection of the wiring harness during use.
Operation

@ Ensure the surrounding area is relatively open during operation.
@® Operate within visual range.

@® The maximum payload of the robotic arm is 1.5KG; ensure that the effective load does

not exceed 1.5KG during use.

@ If the equipment shows abnormalities, stop using it immediately to avoid secondary

damage.

@ If abnormalities occur, contact relevant technical personnel and do not handle it on your

own.
@® Use the equipment in an environment that meets the IP protection rating requirements.
Warnings A\ :

@ Ensure that the robotic arm and tools/end effectors are always correctly and securely
fixed in place.

@ If you must enter the robotic arm’s working space, wear safety goggles to protect yourself.
@® Ensure that the robotic arm has enough space for free movement.
@® Ensure that safety measures are established as defined in the risk assessment.

® Do not wear loose clothing while operating the robotic arm. Tie back long hair when
- operating the robotic arm.
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® Do not use the robotic arm if it is damaged or showing any abnormalities.

@ If the host computer software displays error messages, immediately perform an

emergency stop and contact relevant technical personnel.

@® Ensure that people keep their heads, faces, or other body parts away from the operating

robotic arm or from the area the robotic arm can reach during operation.

@® Never modify the robotic arm. Altering the robotic arm may introduce unforeseen dangers

for the integrator.

® Do not expose the robotic arm to permanent magnetic fields. Strong magnetic fields can

damage the robotic arm.

@® The robotic arm generates heat during operation. Do not handle or touch the robotic arm
while it is operating or shortly after it has stopped, as prolonged contact may cause

discomfort. Power off the system and wait for one hour for the robotic arm to cool down.

@® Connecting different machines together may increase risk or introduce new hazards.
Always perform a comprehensive risk assessment for the entire installation. Depending on
the risk assessment, different functional safety levels may apply; therefore, when different
safety and emergency stop performance levels are required, always choose the highest
performance level. Always read and understand the manuals for all devices used in the

installation.

@®Robotic arms are not suitable for use by individuals under the age of 18 or others who do

not have full capacity for civil conduct.
Safety Instructions for Use:

e Note when switching modes: The main control of the new version of the firmware has
undergone MIT processing. If you need to switch to the upper computer control mode

after using the MIT mode (teaching mode), the following actions should be taken:

1. Drag the robotic arm back to the zero position and briefly press the teaching button to

turn it off.

2.Connect to the upper computer. After disabling, re—enable it. It is strictly prohibited to

switch modes at non-zero positions.

e Switching at non-zero positions may cause sudden drops or abnormal movements due

to disabling.
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1 Introduction

This 6 DOFs robotic arm is specifically designed for the education and research industry,
consumer-level applications, and industrial automation. With a payload capacity of 1.5kg, it
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is suitable for various research and industrial applications, including humanoid robots,

automatic assembly, and automated handling. The six rotating joints provide full-range

operational flexibility, ensuring high precision and repeatability. The robotic arm features a

modular design, making it easy to maintain and upgrade. It offers an intuitive user interface

that simplifies programming and operation, allowing even non—professionals to get started

quickly. It can be widely applied in fields such as scientific research, education, automotive

manufacturing, electronics assembly, food processing, laboratory automation, and medical

equipment operation.

1.1 Product list

Name
6 DOFs Robotic arm
USB toCAN module
Power adapter
MicroUSB cable
Power and communication cable
Base mounting screws

Base installation wrench

1.2 Performance Parameters

Parameter Type [tem

Quantity

1

Specificati
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Structural Parameters

DOF
Payload
Weight

Repeatability
Working Radius

Standard Power Supply Voltage

Power Consumption

Material

Controller
Communication Method

Control Method

External Interface

Base Mounting Dimensions

Operating Environment

Noise

Installation

6
1.5KG
4.2KG

+.0.1Tmmr
626.75m1

DC24V

(Min. Operating Vc
Max. Operating Vc

Max Power Const
120W

Average Power Con
40W

Aluminum Alloy
Plastic Cas
Intergrate

CAN

Drag&Teaching,
Trajectory/API/}

1 Power Interfac

Interface
70mm*70mm:

Temperature: —20°

Humidity: 25% - ¢

condensir
<60dB

Compatible with all
AgileX Robc
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Motion Parameters Joint Motion Range J1:+154
J2:0°~19¢

J3:-175°~

J4:-102°~1

J5:-75°~7

J6:+120

Maximum joint speed J1:180°/
J2:195°/

J3:180°/

J4:225°/

J5:225°/

J6:225°/

Note: The above data is the test result of AgileX Robotic Arm in a controlled test environmer
results may vary to varying degrees in different environments and usage methods. Please refi

actual experience.

Two-Finger Gripper Specifications (Optional)

Weight 500g

Accuracy +0.5mm
Opening and closing distance 0-100mm

Supply voltage DC24V

Power dissipation Maximum power consumption <

The comprehensive power consumpt

Contact surface material Rubber
Controller Intergrated
Communication mode CAN
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Control mode

External interfaces

Installation method

Working environment

Noise

Teaching device parameters (optional)
Body weight

Accuracy

Opening and closing spacing

Power supply voltage

Power consumption

Contact surface material
Controller
Communication method
Control method

External interface
Installation method

Working environment

Noise

Drag&Teaching/Offline Trajectory/AF

Power interface *1, CAN interfa

Flange installation

Temperature:—20-50; Chumidity: 25%

condensing

<60dB

5509
+ 0.5mm
0-100mm
DC24V

maximum power consumption «

comprehensive power consumptio
rubber
integrated
CAN
Drag&Teaching/Offline Trajectory/AF
power interface *1 CAN interfa
Flange installation

temperature: —20-50°C, humidity: 25%

condensing

<60dB



Modified DH

Link d a o (alpha) B (offset)

1 123 0 0 0

2 0.0 0.0 -pi/2 -172.22/180"pi
3 0.0 28503 O -102.78/180"pi
4 250.75 -2198  pi/2 0

5 0 0 -pi/2 0

6 91 0.0 pi/2 0

2 Basic Usage

The robotic arm has 6 DOFs and a 1.5kg payload at the end. The six rotating joints provide
full-range operational flexibility, ensuring high precision and repeatability. It features a
lightweight design, allowing the robotic arm to achieve fast motion capabilities while
maintaining a relatively high payload capacity. It can be widely used in embodied intelligence
for real-world data collection.
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Button for teach/demonstration 15

Jb

Electrical panel

2.1 Electrical Interface Introduction

1: Power and communication port

2: Status indicator light
3: J1J2 connection port
4: Power positive
5: Power negative
6: CAN-H
7: CAN-L

Note: Align the red dot with the corresponding red dot on the cable. The textured area of the
connector is designed to retract under force. During installation, align the red dot downward
with the protruding point and insert it directly. To remove, press down on the textured area

and pull it out.The installation method is shown in the following figure
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Light indication instructions for Position 2 of electrical panel:

Indicator light color Status description

The green light flashing. The robotic arm is operating no

The power on of the king controller is

needs to be replugged in

The green light is on.

If the red light is flashing, the mechai

abnormal or the mechanical arm has

upgrade mode, the fault needs to be
the former case

The red light is flashing.

Description of the teaching indicator light for the terminal joint of the robotic amm:

Teaching indicator light color Status description
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Absence of lighting The stop status of the mechanical an
teaching/the end status of the mech

dragging record

The green light is on The robotic arm enters the dragginc

trajectory recording state

The green light is flashing. The robotic arm enters the state of reg

dragging teaching trajector

Description of the reserved interface at the end joint of the robotic arm: (The power supply
interface is positive at the top and negative at the bottom, and the communication interface
is higher on the left and lower on the right.

O +
©| -

OO
H L

CAN matching resistance adjustment paddles for the main control of the robotic am

The main control CAN matching resistance paddle is mainly used in the case where one

master arm controls multiple slave arms:
No adjustment is required for single—arm use.

By factory default, 1 is on (down) and 2 is off (up). At this time, the default resistance is 60

ohms.

When there are more than two arms, one of the arms opens 1 (downward) and closes 2

(upward), while the other arms 12 all close (upward).
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2.2 Robotic Arm Teach/Demonstration Mode Instructions

2.2.1The position of the origin

(x:0, y:0, z:0) of the origin coordinate system piper
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2.2.2 User Coordinate System

The user coordinate system is the robot arm base coordinate system.
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2.2.3 Singular Position

1. Wrist singular position: When J4 and J6 are coaxial, it is a wrist singular position.
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2. Elbow singular position: When J1 and J4 are coaxial, it is elbow singular position.

3. Shoulder singular position: when the intersection of the axes of J5 and J6 lies on the axis

of J1, it’s shoulder singular position.
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4. Boundary singular position: It occurs when the end position of the robotic arm is at the

maximum working range, resulting in a boundary singular position.
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2.2.4 Zero position

The zero point of the robotic arm joint is at the position shown in the figure. The zero point
of J1 is the zero point when the calibration scale is aligned. The zero point of J2J3 is the
zero point when the robotic arm is placed naturally when it is disabled. When the axis of J6

is in the same line as that of J4, the zero point of J5 is the zero point

The zero point coordinates are:X =56.128 ,Y =0,2Z=213.266 , RX =0 ,RY =85.0,RZ = 0.



2.3 Robotic Arm Workspace and Payload

5658



5658

. 9Tmm | 250.65mm

285.05mm

700

600

500
400

Z (MM)
300

200

100

100 200 300 400 200 600 700
L (MM)

Robotic Arm End-Effector Payload Curve Diagram



2.4 Mechanical Specifications

2.4.1 Base Installation Instructions

The robotic arm base is installed using screws for fixation. The base has four pre-drilled M5
threaded holes. The accessory kit includes four M5 screws, which can be tightened using the
provided hex tool. The hole spacing is 70mm. If you need to attach the base to mobile
equipment or a fixed surface, you can design the corresponding structure with 70mm hole

spacing.
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2.4.2 End Part Installation Instructions

The end can be equipped with other tools via a flange. Optional accessories include a two-

finger gripper and a teach pendant. The installation method is shown in the diagram below.

e Install and fix the mechanical arm on the installation table surface, remove the claw

clamp, the teaching device, the flange accessories, and the flange and accessory bolts
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inside.

e As shown in the figure, the limit bolt (M3*4, head diameter 4.5) is installed at the upper

left corner of the J6 motor when looking at it, as shown in the figure.

H 1&T\

l
M3*4/ N 7 RS v 5 R

e After aligning the limit slots of the flange with the installed limit bolts, lock in 6 m3*8

hex socket countersunk bolts, as shown in the figure

5658
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After installing the hairpin, take out the claw clamp and the teaching device. The back
cover of the claw clamp and the teaching device is designed with a fool-proof structure,
as shown in the figure. Insert the claw clamp and the teaching device and then lock and

fix them with M3*14 hex socket countersunk bolts, as shown in the figure

After installing the claw clamp teaching device, insert the power supply and
communication cables in the accessory package into J6 and the claw clamp teaching
device.

Connect the aviation plug—in cable to the robotic arm properly. Then, connect the USB-
to—CAN module and the aviation plug—in cable in the order of yellow corresponding to
CAN-H and blue corresponding to CAN-L. Plug the USB cable into the USB-to—CAN
module and connect it to the computer. After connecting the aviation plug—in cable and

the adapter, power on the adapter.

After power—on, observe the light indicator on the base of the robotic arm flashing
slowly in green. Turn on the upper computer. After the upper computer communicates
with the robotic arm, rotate the claw clamp and the teaching device to the limit position
as shown in the figure. Then click to set the zero point of the J6 joint. After the setting
is completed, enable the robotic arm and operate the upper computer to return the J6
joint to the zero point. Check whether the zero point marks on the J6 joint and the claw

clamp teaching device correspond.As shown in the picture:
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2.5 Desktop Installation Instructions
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The desktop installation module is an optional module. The standard product does not come
with this component. If you need to purchase it separately, please contact us. The
dimensions are as shown in the following figure. When in use, please make sure to fix it

firmly before using the mechanical arm.
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2.6 Joint zero point description

J4 J5 Zero Point Marking
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J6 Zero Point Marking
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2.7 Instructions for the installation method of the robotic
arm

When the robotic arm is in use, different Settings are required due to different installation
methods. The installation method can be set through the upper computer configuration, and

different installation methods can be selected according to different installation positions.

/] speed: 50 = 2 =
motorSettings
@ Control
motorSettings
3 Settings
& Motor motorStatus: 71 ~ Disable v < ok
& Upgrade
zeroPointSetting: J M < ok
]
InstallSetting: ok
Null
Normal
Left
[ TraceLib clearError: < ok

v
» V1. 1. 1.250414 beta Ctrl:Standby State:Normal Mode P 0K

2.8 CAN Connection and Preparation

Lead out the CAN cable and connect the CAN_H and CAN_L wires to the CAN_TO_USB

adapter.

Connect the CAN_TO_USB adapter to the laptop’s USB port. The connection diagram is

shown as below
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External power supply: CAN:
1.Red: VCC (Battery positive) 3¥ellow: CAN_H
2.Black: GND (Battery negative) 4.Blue: CAN_L

3 @ I =
H i ﬁ% 21 | I 0

Note: If using a non-standard charger, the power input must not exceed 26V, and the current

must be no less than 10A.

2.9 Terminal connection electrical appliance instructions:

The end joint reserves the XT30 2+2 interface: The power supply and CAN are defined as

shown in the following figure.
Voltage: 24V, current: 2A MAX.

The terminal CAN communication is only compatible with Songling’s own equipment. It is
strictly prohibited to privately connect other CAN devices, otherwise it may cause

uncontrollable damage.

©
©
. .

2.10 Power-on operation instructions:

The first power—on of the robotic arm should be carried out in the following A-G sequence:
1. First, plug in the J2 connection port of A,

2. Connect the CAN wire of aviation plug B properly.



3. Align the XT30 connector of C properly.
4. Insert the D aviation plug with the red dot facing down properly.
5. Plug in Adapter E properly.

6. Check and confirm that the AC head of adapter E is properly plugged in and powered on.

Wait until the indicator light on the electrical panel flashes green;

7. Plug the USB cable into the computer for use.

V()

'

SH
NED

Note: The direction of the red dot corresponds to the red dot on the cable below. The
patterned part of the power strip is the area that can be retracted backward under force.
When installing, just insert the red dot directly towards the protruding point. When pulling

out, press down on the patterned part and then pull it out.
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2.11 Robotic Arm Teach/Demonstration Mode
Instructions

The robotic arm’s drag & teach mode status is indicated by the button light between J5 and
J6.

There are three types of robotic arm status light displays:

1. No light display: Robotic arm’s drag & teach mode is stopped, or the drag recording has
ended.

1. Solid green light: The robotic arm has entered the drag & teach mode for trajectory

recording.

1. Flashing green light: The robotic arm has entered the drag & teach mode for trajectory

playback.



How to switch to drag mode:
1. Single click button: Toggle between drag teach trajectory recording and stopping the
drag recording.

2. Double click button: Activates the drag teach trajectory playback mode.
Instructions:
First, observe the indicator light status:

a. If the light is off, click the button once. The green light should turn solid, indicating

that the user can drag the robotic arm to start recording the trajectory.

b. If the light is off and a trajectory has been recorded previously, double-click the
button. The green light should flash every 500ms, indicating the robotic arm is in
playback mode and will reproduce the recorded trajectory.

c. If the light is solid, it indicates trajectory recording is in progress. To stop the
recording, click the button once; the light should turn off, indicating that recording

has ended. If you want to replay the trajectory, follow step 2.

d. If the light is flashing, the robotic arm is currently in playback mode.
Notes:

1. During trajectory playback, the user must keep a safe distance from the robotic arm to
avoid injury.

2. Each time the robotic arm enters teach trajectory recording mode, the previously
recorded trajectory is erased. The playback mode will use the most recent recorded
trajectory.

3. The maximum trajectory recording time is 3 minutes; any trajectory exceeding this time
will be invalid.

4. After finishing drag teaching, ensure the indicator light is off/drag teaching mode is
stopped.

5. If you want to switch to host computer control or command control, ensure the indicator
light is off/drag teach mode is stopped. Then switch to standby mode via the host
computer, and after entering standby mode, switch to CAN mode. The same applies to
command control—first switch to standby mode, then switch to CAN control mode.

6. When switching from link mode and teach by dragging mode to CAN control mode, the
robotic arm must be positioned at the zero point before changing modes. The zero point

is shown in the figure below:
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Robotic Arm Zero Position

3 Host computer instruction

3.1 ArmRobotUA

Software Download:

Link:
https://www.dropbox.com/scl/fi/78e4ch200k9n0400onay0y/ArmRobotUA_V1.5.2.260310_rele
ase.exe?rlkey=q4q1xr9f7k1gcbhjovtlI803m5f&st=kw1yaszi&dl=0
<https://www.dropbox.com/scl/fi/78e4ch200k9n0400onay0y/ArmRobotUA_V1.5.2.260310_rel
ease.exe?rlkey=04q1xr9f7k1gc5jovtI803m5f&st=kw1yaszi&dl=0>

Using a PC with Windows 7 or higher, double-click to open the host computer software.
Through this human-machine interaction software, you can operate the robotic arm and read

feedback data of the robotic arm. The user interface is shown as follows:

e

o MyniniReleeil)
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https://www.dropbox.com/scl/fi/78e4ch20ok9n040onay0y/ArmRobotUA_V1.5.2.260310_release.exe?rlkey=q4q1xr9f7k1gc5j0vtl803m5f&st=kw1yaszi&dl=0
https://www.dropbox.com/scl/fi/78e4ch20ok9n040onay0y/ArmRobotUA_V1.5.2.260310_release.exe?rlkey=q4q1xr9f7k1gc5j0vtl803m5f&st=kw1yaszi&dl=0
https://www.dropbox.com/scl/fi/78e4ch20ok9n040onay0y/ArmRobotUA_V1.5.2.260310_release.exe?rlkey=q4q1xr9f7k1gc5j0vtl803m5f&st=kw1yaszi&dl=0
https://www.dropbox.com/scl/fi/78e4ch20ok9n040onay0y/ArmRobotUA_V1.5.2.260310_release.exe?rlkey=q4q1xr9f7k1gc5j0vtl803m5f&st=kw1yaszi&dl=0
https://www.dropbox.com/scl/fi/78e4ch20ok9n040onay0y/ArmRobotUA_V1.5.2.260310_release.exe?rlkey=q4q1xr9f7k1gc5j0vtl803m5f&st=kw1yaszi&dl=0
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Host software

{ Control

= Settings

€ Motor

& Upgrade

Arm Stat‘us‘I 0

Motion = Light

MotionMode:
CtriMode:

Linkage Claw Draw

Move P

Can

CoordinatePosition(unit:mm) 7
X+
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- © i aviom:
. T
X:0000  |v:jo.ooo  [z:loooo

ArmPosture(unit:”)

Rx+
ARx:[1.000 -
©:. 00
Rz- e e Rz+ ARy:
o ARZ:
Rx:[0.000  |Ry: 0.000  |Rsz 0.000
~7 reset L dump < send

speed:

B reset ‘ & settings
11 control  status ~ mode
Eb— | ks — | B — | —

Host Computer Operation Interface

Names of the functional areas in the host computer software panel
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Index

10

11

Name
Robotic Arm Communication B
Menu Options
Speed Percentage Setting
Robotic Arm Enable Buttor
Robotic Arm Emergency Stop E
Window Resize/Close Butto
Operation Function Area
3D Simulation Model
Trajectory Library Functior
Robotic Arm Joint Status

Robotic Arm Status Bar



3.2 Robotic Arm communication

Click setting to switch the language.
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Click the robot communication button on the upper left of the window, and a [Connect

Robot] window will pop up, which will automatically identify the CAN device connected to the

PC device and display it. Users can manually connect and disconnect the selected CAN

device. If the connection is successful, the button will monitor and display the current status

in real time based on the online status of the connected CAN device.

&

W ArmComim

@ Control
G Settings
& Motor

E Upgrade

[ Tracelib

ArmStatus
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Robotic arm communication button
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Robotic arm status display (left: online, right: offline)

3.3 Vertical menu bar

Click the option on the left side of the window to switch to the corresponding panel and

select the function you want to operate. The background of the selected item will be light

blue.
% offline speed:

Motion Light Linkage Claw Dri'}

{2 Control E E

CJ Settings
clawSpacing (mm): 0.000 =

& Motor
clawTorque(N/m): 0.000 =

E Upgrade
clawState: Disable v
clearError: No v
BeZero: No &

[ TraceLib
ok
mhe}p E}]I-ESEt
il CAN  RE

Vertical menu

3.4 Speed percentage setting

- - O -

FATE CikdRE R

After successfully connecting to the CAN device, the user can change the speed percentage

setting at the top of the window to set the movement speed of the robotic arm. The value is

the corresponding percentage of the maximum movement speed of the robotic arm.

speed: 50

Speed percentage setting

= 3.0 Robotic arm Enable button
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After successfully connecting to the CAN device, the user can press the robotic arm enable
button at the top of the window. The display shows the current status of the six joints.

Clicking it will reverse the positions of the six joints at the same time.

Disable

Robotic arm Enable button

3.6 E-stop button

After successfully connecting to the CAN device, the user can press the robot arm
emergency stop button above the window. After pressing the emergency stop button, the

robot arm will immediately stop any movement. Press the button again to resume use. It can

Robotic Arm e-stop button

be resumed after enabling.

3.7 Window zoom and close buttons

The three buttons on the upper right are window minimize, window maximize, and window

close. Pressing them can realize the corresponding functions of the window.

7 [=>
(—
4
Window zoom and close button

3.8 Operation function area

The central area of the window is the operation function area, which can be switched
synchronously by [2. Vertical menu bar options] to switch to different partitions according to
user needs. For example, the figure below is the motion control area, which can realize the

actual joint control of the robot arm.



Motion Light Linkage Claw Draw
MotionMode: Move ] v
CtriMode: Can v
JointDegree:

13: 1.493 e

J4: 1.297 0

I5: 23.449 e

~ reset <4 edit

3.9 Motion control

Motion control area

The robotic arm has a total of 6 joints, named Joint 1 to Joint 6 from bottom to top,

corresponding to the 6 joint settings in the operation bar. Users can edit the joint degrees by

themselves or click the plus and minus buttons to realize the joint operation of the robotic arm

(unit: °).



AN ATATA'
* [
. LWL W

Joint degree

The 3 buttons below are MDReturn to zero button, @Load button, and @Send button. Button (1:
automatically sends the factory initial position angle value of the robot arm, button @ fills the
current degree of the 6 joints of the robot arm into the user edit bar, and button 3: sends the 6
joint degrees in the user edit bar to the robot arm. The specific content is subject to actual

experience.

~7reset C dump < send

Joint button

The picture below shows the lighting control area. If the joint light board is installed, the lighting

control of the six joints of the robot arm can be realized.



Motion Light Linkage Claw Draw

NumOf]Joint: 1 v
R 255 %
G 255 -

v
[
N
N
1

finalResult: e

< ok

Light control area

The joint number and RGB channel above are the light board that the user needs to operate and
the grayscale value of the corresponding channel. The effect bar below is the actual calculated

light color. Click the [Confirm] button to operate the light board.

3.10 Linkage control area

Note:

When using the robotic arm independently (i.e., not in master-slave teleoperation mode), you

must first set it to slave mode!



If the arm is set to master mode, it cannot be controlled. You will need to use the host computer

to switch it back to slave mode before operation.

The following figure shows the linkage control area. If the user needs to achieve dual-arm

linkage, the Master and servant status and offset value can be configured on this page.

SettingInstruction: Servant v

Offset of feedback: 0x00 v

Offset of cmd: 0x00 &

Offset of address: 0x00 v
ok

Linkage control area

... 3.11 Gripper control area (valid only with grippers)



The following figure shows the gripper control area, where you can set the gripper enable status,
torque value, etc. The right area of the host computer will feedback the corresponding gripper

value.

Motion Light Linkage Gripper Draw

Spacing(mm): 0.000
Torque(N/m): (0.000
multiplyed: 100%
LimitValue(mm): 70 v
PowerAssistLevel: 1 .
State: Disable
clearError: ok
BeZero: ok

Gripper/claw setting area

3.12 oint setting area



The figure below shows the joint setting area, where you can edit the maximum and minimum
angles, maximum speed, and maximum acceleration of the six joints of the robot arm. The

operation process is [Edit] — [Save].

JointSettings  EndSettings Collision grade 4

JointLimitParameters

Num of Joint: 1 e
maxingle: 150.0° -
mindngle: -150.0° -
maxSpeed: 3.00 rad/s -
mAXACC: 4.00rad/s~2

< edit

Joint setting area

3.13 Speed setting area

The following figure shows the speed setting area, where the maximum linear speed and angular
speed and the maximum linear acceleration and angular acceleration of the end of the robot arm

can be set. The [Initialization button] is used to restore the factory settings.



JointSettings EndSettings  Collision grade d

endLoad

loadValue: Null = ok

speedSettings
maximumlinearsSpeed: 0.000 m/s .
maxingularvelocity: 0.000 rad/s -
maxzLinearicc: 0.000m/s~2 -
mazhngularice: (0.000 rad/s -

< edit
End speed setting area

< reset

Reset area

3.14 Collosion grade

The picture shows the collision level setting. The collision level of level 1 to level 8 can be

configured for the 6 joints of the robot arm. The operation process is [Edit] — [Savel.



JointSettings EndSettings Collision grade 4 ?

Level

B 0
12: 1 0
13: 1 0
J4: B 03
75 B 0
J6: I 0

O cancel < save
REZERZER

3.15 Motor setting

The figure below shows the motor settings, which can be used to set the status (enable,

disable), zero position setting, and clear errors of the six joint motors of the robot arm.
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motorSettings

motorSettings

motorStatus: Jl v Disable v <ok
zeroPointSetting: J1 v <ok
clearError: < ok

Motor setting

3.16 Upgrade

The following figure is the page related to the robot version upgrade. The upgrade steps are as

follows:

(D Check whether there are words such as node information generated in the information display
area (area 1). If there are words, it means that the robot has entered the upgrade state normally.

If the check is correct, it can be upgraded normally;

@ Click the [Load Software Package] button (area 5), select the version firmware configured by
R&D (suffixed with bin), and after confirmation, the information area (area 4) will display the

. firmware package information selected by the user;



@ Click the [Start Upgrade] button (area 6) and wait for the progress bar (area 2) to complete.

The normal time is about 2~3 minutes.

Bl

ks Y

4 1
75
£
AT 4
PR —
AR [ 2 0% |
AR A
PR
3
5
6

Upgrade area

3.17 3D simulation model

On the right side of the window is the real-time 3D simulation model of the robot arm. The upper
left corner shows the real-time feedback coordinate values and 6 joint degrees of the current
robot arm. The three buttons below are (D Help, @ View Restore, and B Settings. Button : Pop-
up window displays the usage of the 3D area, button @: Restore the original 3D display view,

and button @): Set various parameters of the host computer. The specific content is subject to

actual experience.
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3D simulation model

3.18 TraceLib

Click the [TraceLib] below the vertical menu bar, and a pop—up window will appear. Users can

customize and edit a complete robot arm motion trajectory and run it.

o ShTEE - O X
ok Fi A1
1 C:/Users/Administrator/Desktop/#rd s £32/0510/test_01.log
2 Trace_2 C:/Users/Administrator/Desktop/ ¥t SZ f£352/0510/AgxTrace_2.log
3 Trace_3  C:/Users/Administrator/Desktop/#rdt s #3%/0510/AgxTrace_240514143122.1og
4 Trace_4 C:/Users/Administrator/Desktop/#ii# < f£3/BBB.log
B SAHF ) gt o7 f B < Ki% B SH K
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£ By - O X

IBUZ 2 i A HERTR
B Import new ] delete < send () Export
HID RS

@ Import: Import the local trajectory library log file.
@ Create: Create a new motion trajectory.
@ Delete: Delete the selected trajectory.

@ Send: Send the selected trajectory to make the robot arm run the trajectory once, multiple

times, or in a cycle.
® Export file: Export the selected trajectory to the local.

At the same time, the user can double—click any trajectory to enter the secondary menu, edit the

specific content of the trajectory (as shown below), and right—click to add, delete, modify, and

check.
& i ’ - o x
s EHEX B0 ZE2 Z¥3 284 285 Z¥e  REEriaH
1 1 P 145.3 0 775.5 0 0 30 100
:
ZEN % A
i A 4
(EL5
il
Fili G >
ill55
OIR[H] iy < &i% (@Fapty

Tracelib secondary menu



3.19 Robotic arm joint status button

Click the robot arm joint status button at the bottom left of the window, and a [Joint Status]

window will pop up (as shown below), which will monitor the status information of the 6 joints in

real time. The button will monitor and display the current status in real time according to the

status of the connected joints (as shown below).

VS e

J1 J2
StatueCode: 0x40 0x40
motorSpeed(rpm): -3 -38
Degree(°): 2.258  -0.067
Voltage(V): 23 23
Current(mA): 49 50
motorTemperature(°C): 30 30
driverTemperature(°C): 35 34
collision: normal normal
blockage: normal normal
errorState: normal normal
EnableState: Enable Enable
Comm: normal normal
AngleState: normal normal

J3 J4 Jo
0x40 0x40 0x40

0 17 -34
1.493  1.297 23.449
23 23 23

9 4 4

30 31 Gl

34 35 36

normal normal normal
normal normal normal
normal normal normal
Enable Enable Enable
normal normal normal

normal normal normal

Joint status window

)|

Abnormal J

Joint status

3.20 Robotic arm status

Jo
0x40
138

31

36

normal
normal
normal
Enable
normal

normal

The robot arm status bar at the bottom right of the window will monitor the robot arm status

information in real time (as shown below).

Ctrl:CAN State:Normal Mode J OK

Robotic arm status



4 Secondary Development

Currently, the robotic arm supports secondary development through a Python SDK and ROS1 & ROS2

driver package. For detailed secondary development instructions, please refer to the GitHub link.

Content Linkage

SDK https://github.com/agilexrobotics/pipe
<https://github.com/agilexrobotics/pij

SDK-DEMO https://github.com/agilexrobotics/pipe
master/demo
<https://github.com/agilexrobotics/pij

/master/demo>

SDK-UI https://github.com/agilexrobotics/Pip
<https://github.com/agilexrobotics/Pij

ROS1-NOETIC https://github.com/agilexrobotics/Pip:
os—noetic-no—aloha
<https://github.com/agilexrobotics/Pij

/ros—noetic—no-aloha>

ROS2-HUMBLE https://github.com/agilexrobotics/Pip
os—humble—-no-aloha
<https://github.com/agilexrobotics/Pij

/ros—humble—no-aloha>

URDF https://github.com/agilexrobotics/pipe
oetic/src/piper_description/urdf
<https://github.com/agilexrobotics/pij

noetic/src/piper_description/urdf>

MOVEIT2 https://github.com/agilexrobotics/pipe
umble/src/piper_moveit
<https://github.com/agilexrobotics/pij
humble/src/piper_moveit>

MOVEIT https://github.com/agilexrobotics/pipe
oetic/src/piper_moveit
<https://github.com/agilexrobotics/pij

noetic/src/piper_moveit>
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https://github.com/agilexrobotics/piper_ros/tree/noetic/src/piper_description/urdf
https://github.com/agilexrobotics/piper_ros/tree/humble/src/piper_moveit
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GAZEBO https://github.com/agilexrobotics/pipe
oetic/src/piper_sim/piper_gazebo
<https://github.com/agilexrobotics/pij

noetic/src/piper_sim/piper_gazebo>

ISSAC SIM https://github.com/agilexrobotics/pipe
<https://github.com/agilexrobotics/pij
m>

ISSAC SIM https://github.com/agilexrobotics/pipe

<https://github.com/agilexrobotics/pij

m>

5 CAN protocol

The robot arm provides a CAN interface for user development, through which users can control

the robot arm with commands.

The CAN communication standard in the robot arm adopts the CAN2.0B standard, the
communication baud rate is 1000K, and the message format adopts the MOTOROLA (MSB)

format.

If you need to use CAN command development, please contact Songling Technical Support to

obtain the CAN protocol manual.

6 Maintenance and Servicing

To ensure the robotic arm maintains high performance over the long term, regular
maintenance and servicing are essential. All maintenance operations must be carried out in
strict accordance with the instructions provided in this manual. The purpose of maintenance

and servicing is to ensure the proper functioning of the robotic arm and its accessories.

7 Maintenance Precautions

All maintenance procedures must be performed after the robotic arm is powered off and

returned to its zero position. Once powered off, proceed with the following operations:


https://github.com/agilexrobotics/piper_ros/tree/noetic/src/piper_sim/piper_gazebo
https://github.com/agilexrobotics/piper_ros/tree/noetic/src/piper_sim/piper_gazebo
https://github.com/agilexrobotics/piper_ros/tree/noetic/src/piper_sim/piper_gazebo
https://github.com/agilexrobotics/piper_ros/tree/noetic/src/piper_sim/piper_gazebo
https://github.com/agilexrobotics/piper_ros/tree/noetic/src/piper_sim/piper_gazebo
https://github.com/agilexrobotics/piper_isaac_sim
https://github.com/agilexrobotics/piper_isaac_sim
https://github.com/agilexrobotics/piper_isaac_sim
https://github.com/agilexrobotics/piper_isaac_sim
https://github.com/agilexrobotics/piper_isaac_sim
https://github.com/agilexrobotics/piper_isaac_sim

e Robotic Arm Cleaning: Use wet wipes or a dry cloth dampened with water to clean dust,

dirt, and oil stains from the surface of the robotic arm.
e Screw Tightness Check: Inspect all screws to ensure none are loose.

e Motor Inspection: Check the motors and associated structural components for any signs

of damage or deformation.

e Cable Inspection: Ensure power cables and CAN cables are securely connected, and

check for any visible damage or wear on the cable insulation.

8 Emergency Handling

Power-Off
In emergency situations, power can be cut off directly by unplugging the aviation connector.

Caution: After power—off, the robotic arm will become disabled and may drop abruptly. Please

take precautions to prevent damage to the robotic arm, surrounding equipment, or personnel.

Unplugging the power is an emergency measure only, and is not intended as a safety mechanism

to prevent injury.

Emergency Stop

When connected to the host computer, the robotic arm can be paused or resumed by using the

Pause button in the control interface.

9 Dimensional drawings

9.1 Zero position



9.2 Axonometric drawing of the robotic arm
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9.3 Robotic arm with leader gripper
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9.4 Robotic arm with follower gripper

5658



95

o

22

.mm:_‘.m

ol

647052

e

9.5 Base
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9.6 End of the arm
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